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The Integrated Systems 1205 course is based, conceptually, 
philosophically and practically, on the Atlantic Canada 
Foundation for Technology Education Curriculum (2001). The 
teacher is directed to the Foundation document for specific 
information that forms the basis for this and other technology 
education curricula in the province of Newfoundland and 
Labrador. In particular: 
• the Introduction section of the foundation document for 
information on the design of the technology education 
program in this province, and in Atlantic Canada 
• the Nature o/Technology section for a description of the 
components of technology education 
• the Outcomes section for an explanation of the curriculum 
development structure, including Essential Graduation 
Learnings (EGLs), General Curriculum Outcomes (GCOs), 
and Key Stage Outcomes (KSCOs) for Technology 
Education 
• the Contexts for Learning and Teaching section for the issues 
presented by technological problem-solving and implications 
for student and teacher practices, for teaching and learning 
strategies, for classroom organization, and for information 
related to student assessment and evaluation 
Outcomes Structure 
Curriculum content and student activities are defined with 
respect to a structure of curriculum outcomes {Figure 1). The 
essential components of the outcomes structure are: 
EGLs. Essential Graduation Learnings are statements describing 
the knowledge, skills, and attitudes expected of all students who 
graduate from high school. 
1 
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GCOs. General Curriculum Outcomes are statements that 
identify what students are expected to know and be able to do 
upon completion of study in a curriculum area. 
KSCOs. Key Stage Curriculum Outcomes provide additional 
detail for each of the GCOs. There are four Key Stages - Key 
Stage 1 (K-Grade 3), Key Stage 2 (Grades 4-6), Key Stage 3 
(Grades 7-9), and Key Stage 4 (Grades 10-12). Key Stage 
Curriculum Outcomes provide a means to quickly assess progress 
in a subject area at the end of a level of schooling. 
SCOs. Specific Curriculum Outcomes are statements which 
describe knowledge, skills, and attitudes, in measurable terms, 
that students should possess upon completion of a grade level or 
course, e.g., Gra~e 3 science, or Grade 7 Communications 
Technology Module. 
EGL 
Cluster t / GCO 
t 
KSCO / 
~ l 
r••••••••·-· sec / 
Subject Area 
Key Stage 
Course 
• 
Organizer 
~ l 
.... Set of SCO's T/L Strategies A/E Strategies Resources/ 
Notes/ 
Vignettes/ 
Activities 
Figure 1 
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Curriculum Guide Structure 
Curriculum Guides are developed for a course of study. This 
guide contains the SCOs for the course (Chapter 3) and presents 
other information related to it. Content is presented in four 
columns that span across two pages. Each set of two pages has an 
Organizer stated at the top. An Organizer may be a topic, or 
some other statement which is employed to create a discrete 
component of the course. The four columns of content include: 
I Outcomes. The set is one or more SCOs from the 
course that will be addressed by the organizer. Each SCO 
also contains a listing of the KSCOs it directly relates (The 
related KSCOs are included in brackets). The KSCO(s) 
would be those for the subject area of the course. 
II Suggestions for Teaching and Learning. Teaching/ 
Learning Strategies are recommendations for implementing 
the curriculum. This section could include Organiza.tion 
and Preparation and Sample Student Projects and Activities 
. 
sections. 
III Suggestions for Assessment. Assessment and Evaluation 
Strategies are recommendations for determining student 
achievement. Suggestions are provided to assist the teacher 
with the evaluation and assessment of student activity. 
IV Resources. This column provides additional information 
that may be of help to the teacher in lesson planning. 
References to teacher and student texts, appendix material, 
and other resources will be included here. 
The appendices in this guide and the accompanying CD-ROM 
resource provide additional material and support for the teacher. 
Concepts, strategies, and resources identified in the guide are 
elaborated upon in the appendices. 
Essential Graduation Learnings 
Essential Graduation Learnings are documented in the Outcomes 
section of the Foundtition for the Atlantic Canada Technology 
Education Curriculum document. The Essential Graduation 
Learnings (EGLs) are: 
• Aesthetic Expression. Graduates will be able to respond 
with critical awareness to various forms of the arts and be 
able to express themselves through the arts. 
3 
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• Citizenship. Graduates will be able to assess social, cultural, 
economic, and environmental interdependence in a local and 
global context. 
• Communication. Graduates will be able to use the listening, 
viewing, speaking, reading, and writing modes oflanguage(s), 
and mathematical and scientific concepts and symbols, to 
think, learn, and communicate effectively. 
• Personal Development. Graduates will be able to continue 
to learn and to pursue an active, healthy lifestyle. 
• Problem Solving. Graduates will be able to use the strategies 
and processes needed to solve a wide variety of problems, 
including those requiring language, and mathematical and 
scientific concepts. 
• Technological Competence. Graduates will be able to use a 
variety of technologies, demonstrate an understanding of 
technological applications, and apply appropriate technologies 
for solving problems. 
• Spiritual and Moral Development. Graduates will be able 
to demonstrate understanding and appreciation for the place 
of belief systems in shaping the development of moral values 
and ethical conduct 
Reference to Foundation for the Atlantic Canada Technology 
Education Curriculum document is encouraged . 
. 
General Curriculum Outcomes 
Technology Education curriculum in the Atlantic Provinces is 
defined in terms of five General Curriculum Outcomes (GCOs). 
These define the intent and focus of the Technology Education 
Program and apply from Kindergarten to Grade 12. They are: 
• GCO 1: Technological Problem Solving. Students will be 
expected to design, develop, evaluate, and articulate 
technological solutions. 
• GCO 2: Technological Systems. Students will be expected 
to evaluate and manage technological systems. 
Integrated Systems 1205 
GCO 1 
Technologi.cal Problem 
Solving 
Integrated Systems 1205 
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• GCO 3: History and Evolution of Technology. Students 
will be expected to demonstrate an understanding of the 
history and evolution of technology, and of its social and 
cultural implications. 
• GCO 4: Technology and Careers. Students will be 
expected to demonstrate an understanding of current and 
evolving careers and of the influence of technology on the 
nature of work. 
• GCO 5: Technological Responsibility. Students will be 
expected to demonstrate an understanding of the 
consequences of their technological choices. 
Key Stage Curriculum Outcomes 
The Key Stage Curriculum Outcomes for Technology Education 
are listed in the Outcomes section of the Foundation for the 
Atlantic Canada Technology Education Curriculum document. 
Key Stage Curriculum Outcomes (KSCOs) expand the intent of 
the GCOs and summarize what is expected of students during 
each of the four Key Stages. The Integrated Systems 1205 course 
adheres to the KSCOs at the Key Stage 4 level (Grades 10-12). 
Key Stage 4 Curriculum Outcomes listed are organized according 
to each of the five General Curriculum Outcomes (GCOs) for 
the Atlantic Canada Technology Education Curriculum. 
By the end of grade 12, students will have achieved the outcomes 
for entry to grade 9 (Key Stage 1, Key Stage 2, and Key Stage 3) 
and will also be expected to: 
1.40 I articulate problems that may be solved through 
technological means 
• assess diverse needs and opportunities 
• construct detailed design briefs that include design 
criteria and a work schedule 
5 
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1.402 conduct design studies to identify a technological solution 
to a problem 
• investigate related solutions 
• document a range of options to solve this problem 
• determine and justify the best option 
• determine resource requirements and availability 
• develop detailed action plans, including technical 
drawings and sequences of action 
1.403 develop (prototype, fabricate, make) technological 
solutions to problems 
• match resources and technical processes for specific 
tasks 
• construct and test models and prototypes as needed 
• construct the solution with adherence to the design 
. . 
cr1ter1a 
• document activities, decisions, and milestones 
1.404 critically evaluate technological solutions and report their 
findings 
• develop detailed evaluations of both their own and 
others' technological solutions, with reference to 
independently developed criteria 
• employ a continuous assessment methodology with 
the purpose of continuous improvement of the 
design 
• document and report their changes, the rationale for 
change, and conclusions 
1.405 communicate ideas and information about technological 
solutions through appropriate technical means 
• accurately present technical information by using a 
representative sample of analog and digital tools, 
including, for example, two- and three-dimensional, 
computer-assisted drafting and modelling tools 
• create accurately scaled models and prototypes 
Integrated Systems 1205 
GC02 
Technological Systems 
GC03 
History and Evolution of 
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2.401 operate, monitor, and adjust technological systems of 
increasing complexity 
2.402 manage technological systems of increasing complexity 
2.403 modify programming logic and control systems to 
optimize the behaviour of systems 
2.404 deconstruct complex technological systems into their 
simpler systems and components 
2.405 troubleshoot and maintain systems 
3.401 evaluate technological systems in the context of 
convergence where one system has multiple functions, or 
divergence where multiple systems have the same function 
3.402 evaluate the symbiotic roles of technology and science in 
modern society 
3.303 analyse the symbiotic relationship between technology 
and education, including factors that influence standards 
for technological literacy and capability, and ways that the 
community responds 
3.404 critically evaluate the effects of accelerating rates of 
technological change on self and society 
3.405 account for effects of cultural diversity on technological 
solutions 
• critically examine the effects of cultural diversity on 
market forces and technological products, and vice 
versa 
• incorporate knowledge of cultural diversity into 
development of technological solutions 
7 
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GC04 
Technology and Careers 
GC05 
Technologi.cal Responsibility 
8 
4.401 assess and evaluate employability profiles for a variety of 
workplaces and careers and determine the level of 
technological literacy and capability they would need to 
achieve for job entry 
4.402 employ design and invention as tools to create 
entrepreneurial activity 
4.403 envision their short- and longer-term future and develop a 
plan for acquiring the technological literacy/ capability 
required to achieve their vision 
5.401 demonstrate responsible leadership in employing legal and 
ethical rules and principles 
5.402 demonstrate responsible leadership in employing health 
and safety rules and standards 
5.403 demonstrate responsible leadership in taking proper 
measures to manage current and future technological risk 
Integrated Systems 1205 
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Course Organization 
0 rga n ization 
Integrated Systems 1205 
The Specific Curriculum Outcomes (SCOs) for the Integrated 
Systems 1205 course are derived from Key Stage 4 (Grade 10-12) 
Key Stage Curriculum Outcomes (KSCOs). The SCOs are 
organized into four units: 
• Unit 1: Computers, and Application Software as Interfaces 
• Unit 2: Designing Software Interfaces 
• Unit 3: Introduction to Designing Integrated Systems 
• Unit 4: Designing an Integrated System 
Each unit has one or more SCOs associated with it. Suggested 
Teaching/Learning Strategies and Assessment/Evaluation 
Strategies for each topic are designed to provide introductory 
material for the teacher and foster lesson preparation. 
9 
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This unit provides a focus on computers and software 
applications as a continuum of components that contribute to an 
integrated technological system. Knowledge and capability with 
systems in this unit forms the basis for students to develop 
integrated systems that sense and control systems outside the 
computer. 
All of the Specific Curriculum Outcomes (SCOs) for the 
Integrated Systems 1205 course are listed. The Key Stage 
Curriculum Outcome(s) the SCO relates is included at the end 
of each SCO statement, included in the brackets. Refer to the 
Key Stage Curriculum Outcomes section in Chapter 1. 
Unit 1 has fourteen (14) SCOs: 
1.01 define, describe and give examples of technology as process 
and technology as product [3.403, 3.402] 
1.02 trace the historical evolution of computing devices [3.401] 
1.03 define system and sub-system [2.404] 
1.04 define, describe, and give examples of technological systems 
and sub-systems [2.404] 
1.05 explain the similarities and differences in, and give examples 
of, open-loop and closed-loop systems [2.404] 
1.06 describe the relationship between computer systems and 
other technological systems and devices [2.404] 
1.07 explain the operation of computing devices as open-loop 
and/ or closed-loop systems [2.404, 2.401, 1.405] 
1.08 identify the logical components of a computer system 
[2.404, 1.405, 2.401] 
1.09 identify the physical components of a computer system 
[2.404, 1.405' 2.401] 
1.10 explain the digital nature of computer systems [2.404, 
1.405, 2.401] 
1.11 describe computer systems as interfaces between people and 
tasks [2.404, 2.401] 
Integrated Systems 1205 
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Designing Software 
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1.12 identify and describe the major features/tools that enable or 
inhibit the performance of specific tasks within a variety of 
application software [2.404, 2.401] 
1.13 identify ways the human-computer interface is 
developed to perform tasks, both within and outside the 
computer software, so the interface resembles the task it was 
designed to do [2.404, 1.405] 
1.14 construct digital documents that include a wide variety of 
data types and employ appropriate tools and techniques. 
1.403, 2.404] 
This unit provides a focus on the first stage of developing 
integrated systems - designing and constructing software 
interfaces incorporating digital input and output (sensing and 
switching). 
Unit 2 has twelve (12) SCOs: 
2.01 define the terms, computer program and computer 
programming [2.404] 
2.02 create flowcharts to describe logical sequences and decision 
making [1.402, 2.403] 
2.03 identify computer programs and describe their logic using 
flowcharts or block diagrams [2.404, 2.403] 
2.04 demonstrate understanding of object oriented 
programming, e.g., visual basic [2.404] 
2.05 demonstrate understanding of event driven programming, 
e.g., visual basic [2.404] 
2.06 write visual basic programs to perform specified tasks. 
[2.403] 
2.07 apply graphic design, aesthetic, and ergonomic principles to 
the development of visual basic programs as interfaces. 
[1.405, 2.401] 
11 
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2.08 examine the visual basic programming language and identify 
categories of programming code and programming syntax 
[2.404] 
2.09 explain the control concepts of sensing, switching and 
regulating [2.404, 2.401] 
2.10 define and explain the terms, input, output, digital input, 
and digital output as elements of control [2.404, 2.40 I] 
2.11 identify cards and devices (e.g., PC GadgetMaster II) used 
with computers to sense and control systems and events 
outside the computer [2.404, 2.401] 
2.12 write a seqµence of visual basic programs that sense and 
control events external to the computer, and that 
incorporate good design principles in the visual interface 
[2.403, 1.403, 2.402] 
This unit introduces control systems, control devices, and engages 
students in the design and development of a sample integrated 
system. Documentation of work and portfolio maintenance are 
covered in detail. 
Unit 3 has three (3) SCOs: 
3.01 define integrated systems and describe the major 
components of an integrated system [2.404] 
3.02 model the design process by working through a sample 
development of an integrated system [I.401,1.402, 1.403, 
1.404, 1.405] 
3.03 model the development of a design portfolio by working 
through a sample development of an integrated system 
[1.401, 1.402, 1.403, 1.404, 1.405] 
Integrated Systems 1205 
Unit 4 
Designing an Integrated 
System 
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This unit provides student design teams with the opportunity to 
identify a problem, and design (including develop and test) a 
solution. Typically, the solution will involve physical systems 
external to the computer, sensing and control, interfacing 
components, and Visual Basic programming. 
Unit 4 has eleven (11) SCOs: 
4.01 work cooperatively and collaboratively in design teams 
[1.401, 1.402, 1.403, 1.404, 1.405] 
4.02 maintain a complete design portfolio of the design process 
and design activity [l.401, 1.402, 1.403, 1.404, 1.405] 
4.03 analyse problem situations to determine specific problems 
that may be resolved by developing an integrated system 
(1.401] 
4.04 develop a design brief which states a specific problem, 
identifies constraints placed on solving the problem, 
identifies the designer's role in solving the problem, and 
identifies what the solution must accomplish [ 1.401] 
4.05 investigate similar problems and assess their solutions 
[l .402] 
4.06 identify technological resources available to resolve the 
design brief [1.403] 
4.07 engage in idea generating strategies to identify possible 
solutions [1.402] 
4.08 employ criteria-based assessment strategies to determine the 
most likely solution idea [1.402] 
4.09 develop the solution by planning and making an integrated 
system [1.403] 
4.10 apply performance testing procedures to evaluate the 
solution [1.404] 
4.11 present a report on the design brief, the solution, and the 
process leading to the solution [1.405] 
13 
Chapter 2: Course Organization 
14 Integrated Systems 1205 
Chapter 3: Course Components, Outcomes and Strategies 
Chapter 3 
Course Components, Outcomes and 
Strategies 
Overview 
Time Allocation 
Integrated Systems 1205 
This course, like all technology education curricula, is based 
primarily on a technological problem solving strategy called design. 
Design, by definition, is a purposeful activity resulting in the 
development of solutions to human needs and wants. It applies 
technological resources and technical methods. 
Integrated Systems 1205 is comprised of four units: 
• Unit 1 - Computers, and Application Software as Interfaces 
• Unit 2 - Designing Software Interfaces 
• Unit 3 - Introduction to Designing an Integrated System 
• Unit 4 - Designing an Integrated System 
The units are designed to be delivered in seqll:ential order. However, 
it must be remembered that the design activity, which is the major 
focus of Unit 4, may be started earlier if the students are prepared to 
incorporate knowledge and skills learned in the previous three units. 
The first three units prepare the student for design activity that is 
part of Unit 4. 
Integrated Systems 1205 is a two-credit course. Suggested time 
allocations are: 
• Unit 1 - 20o/o 
• Unit2-20% 
• Unit 3 - 20°/o 
• Unit4-40% 
The Unit 4 time allocation may be extended if some of its outcomes 
are achieved as part of previous units. 
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16 Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Unit 1 
Computers, and Application Software as 
Interfaces 
Introduction 
Purpose 
Implementation 
Time Allocation 
Integrated Systems 1205 
We tend to have a simplistic concept of computers in that we think 
of them as synonymous with the function they are performing at a 
given time. Computers are, however, dependant on operating 
systems (e.g., Windows), applications software (e.g., WordPerfect, 
AutoCad), and peripheral devices (e.g., printers, lathes, modems, 
sensors) to perform useful functions. 
Interface is defined as the boundary layer between two things. We 
can consider technological tools and processes as the interface 
between human thought and human action. This technological 
interface can take many forms, from simple to complex, from low 
cost to very expensive. It always consumes resources and always has 
outcomes. 
The purpose of this unit is to have students apply critical analysis 
skills in order to examine computers and software applications in the 
context of technology as interface. Students will build knowledge 
and technical capability related to software required for subsequent 
units, including a foundation for decision making when developing 
their own software tools. 
Students will examine open-loop and closed-loop systems, and 
commonalities of design in a variety of software applications. They 
will determine appropriateness of specific tools to specific purposes, 
and will employ specific tools to perform specific tasks. 
Unit 1 should account for 20o/o of the total course time allocation. 
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Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Outcomes and Strategies 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integiated Systems 1205 
Students will be expected to 
1. 01 define, describe and give 
examples of technology as 
knowledge, technology as 
process, and technology as 
product (3.403, 3.402] 
20 
Suggestions forTeaching and Leaming 
Points to emphasize: 
• The lmowleclge component is acquired through doing. It 
develops as a result of engaging in technological activity, 
particularly problem-solving. Technological knowledge is a 
requirement for technological literacy. 
• The process component, which includes designing, making, 
testing, and implementing technological solutions to problems, 
is the major element of technology education. It involves 
different kinds of knowledge and the development of a wide 
variety of technical skills and capability. 
• The product component, which many people consider to be 
technology, occurs only as a consequence of technological 
activity. Technological products, sometimes called artifacts and 
other times called goods and services, are the obvious and visible 
components of technology. 
• It is the process component that solves the problems, uses the 
resources, creates and solves human, social, and environmental 
problems. 
Issues to consider: 
• Technology is defined as the means by which people meet needs, 
wants and opportunities. It is also defined as a strategy. 
• Technology activity consists of problem solving processes, often 
classified as design. Technological problem solving requires the 
use or consumption of resources - materials, tools and machines, 
money, time, energy, information, and people. 
• Many people think only of products when they think of 
technology. Usually this is confined to the latest gadgets such as 
new computers. It is important that technology is understood 
as being more than just a product. 
Typical student activities: 
• In-class presentation of examples of technology (analog, digital, 
or both) - will involve a research component 
• Select a technology product, or a group of technological 
products, (e.g., ball point pen, manual can opener, etc.) and 
describe/explain how the three components (knowledge, process, 
and product) apply to it 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Suggestions include: 
• Specification of acceptable modes of response, e.g., 
written paper, web document, or graphic presentation 
• Specification of types of supporting information, e.g., 
text references, physical objects, web sites, or anecdotal 
• Demonstration of understanding of the process nature 
of technology will require clear articulation of the 
technological problem solving process, of the resource 
consumption nature of technological activities, and of 
the scope of impact of technological activity 
• Demonstration of understanding of the product nature 
of technology will require clear articulation of the 
universal presence of technological products and 
services, e.g., all products and services are technological 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 1-4 
Design and Problem Solving in 
Teclmology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 9-13 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
1.02 describe the historical 
evolution of computing 
devices [3.40 l] 
22 
Suggestions forTeaching and Leaming 
Points to emphasize: 
• Computing devices predate modern electronics by centuries 
• Earliest devices were analog 
• Computers have progressed through many evolutions-of-
purpose, from pure counting, to control of integrated systems, 
to development of art forms 
• Computers are embedded in almost all appliances and tools-
even baseball cards. 
• Computers perform control functions formerly done by people 
or by mechanical, hydraulic or pneumatic systems 
• Computers are used to sense and control the environment. 
Questions that could be posed include: 
• What were the major CPUs? What was their impact? Which 
ones are in use now? 
• What storage devices were developed? Where are they now? 
• What was the first input device? What kinds of input devices are 
now available? 
• What was the first output device? What types of output devices 
have been developed. Which ones survived? 
• What was the first useful program for personal computers? Is it 
still in use? What similar programs are in use? 
• What are the major categories of computer applications that 
have been developed? 
Typical Student Activities: 
• Develop a timeline of the major historical milestones in the 
evolution of computing devices. 
• Research and report on some of the major discoveries and 
developments that fostered the development of today's 
computing devices. (e.g. , the transistor, or the integrated circuit) 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Suggestions include: 
• Timelines may be used to organize and sequence major events/ 
inventions/ developments. 
• Major developments may be highlighted and detail provided 
about them. 
• Developments have been growing exponentially. Consider taking 
a short period of recent history, the last two months, for example 
and identify developments/inventions in that time period. 
• Accuracy of information, relevance to the evolution of 
computing devices, and the ability to separate hype from fact are 
. important. 
• Ability to separate vapourware (hardware and software that is 
announced and described as if it really existed, but is not yet 
developed) from tools that are currently in the marketplace is 
critical 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
Design am/ Problem Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 315-316 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
1.03 define system and sub-system 
[2.404] 
1.04 define, describe, and give 
examples of technological 
systems and sub-systems 
[2.404] 
1.05 explain the similarities and 
differences in, and give 
examples of open-loop and 
closed-loop systems [2.404] 
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Suggestions forTeaching and Leaming 
Points to emphasae: 
• A system has a purpose or goal. It is an assemblage of 
components, which collectively perform a function that the 
individual components could not. A car, for example, is a 
system designed for personal transportation. A subsystem has a 
specific purpose and is constructed of components. It is usually 
designed to perform a sub task within a larger system. The brake 
system and the electrical system in a car are examples of sub-
systems. All systems are defined to have inputs, processes and 
outputs. 
• Systems can be naturally occurring, as in a river, or sociological, 
as in a government. Systems that have been designed and built 
to perform specific functions and which involve the human-
made world are considered technological. A computer operating 
system, a hair dryer, and an airplane are all technological systems 
and all contain many sub-systems. 
• Open-loop systems are those that perform a task or function, 
but have no way to determine if there was ~uccess. Broadcast 
radio is open-loop. The signal is sent but the transmitter has no 
way of determining if it was received. 
• A closed-loop system has a feedback loop built in. The response 
to the system from the feedback loop is used to modify the 
operation of the system. A household fridge is a closed-loop 
system since a thermostat controls the on/ off cycle and the 
temperature. It is open-loop in the sense that the system has no 
way of knowing if it is empty or full, or whether the food 
spoils. 
Typical Student Activities: 
• A research project on systems and sub-systems that includes 
definitions and specific concrete examples of each. 
• A class presentation demonstrating a system and all of its 
subsystems (e.g., portable CD player, ball point pen, computer) 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Suggestions include: 
• Look for clarity and conciseness in definitions. 
• Technological systems need to be distinguished from natural 
systems. Look for a broad range of examples of systems, 
covering many areas of technology. Technological systems in the 
home, workplace, sports, travel, hobbies, food preparation and 
storage, and personal vehicles are good examples. 
• Determining if a system is open-loop or closed-loop can be 
confusing for some students. Questions that may help them in 
differentiating the two include: 
• does the system know if the action occurred? 
• does it have any way of knowing? 
• can the system provide different responses depending on 
what happens? 
A yes answer to any of the above questions usually means that the 
system is closed-loop. It is important to realize that human 
observers or participants in a system should not be used to 
determine if the system is open or closed-loop. 
Integrated Systems 1205 
Resources 
Design and Problem. Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 5-8, 112-113 
Design and Problem. Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 9-13 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
1.06 describe the relationship 
between computer systems 
and other technological 
systems and devices [2.404] 
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Suggestions forTeaching and Leaming 
Points to emphasize: 
• Computer systems are often thought of as devices consisting of a 
keyboard (input), CPU (processing) and monitor (output). 
Many computers are embedded devices used to control other 
systems. Almost all appliances currently on the market employ 
computers, as do vehicles, games, and televisions. The phone 
system is one huge interconnected computer system. 
• The focus here is the computer as part of an integrated system, or 
system with a variety of subsystems, each of which can be 
considered a complete system. 
• Manufacturing and other production related processes rely 
heavily on computer-based control systems to function. 
Computer Integrated Manufacturing takes information from 
CAD systems and uses it to control and mediate production 
processes, for example. 
Typical student activities: 
• Research computer systems and subsystems. 
• Research ways in which computers are employed in computer 
network systems 
• Examine a typical computer system, including modems, printers, 
scanners, digital cameras 
• Identify the many ways computers are integrated into eveiyday 
appliances such as microwaves and dishwashers, and report 
findings to the class 
• Examine ways that computers are integrated into transportation 
systems, including for example, traffic lights, vehicles, airline 
reservation systems, and courier systems. 
Students could report findings to the class, employing one or more 
media. 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Suggestions include: 
• The relationship sought here is how computing devices are 
employed in conjunction with other devices. Students should be 
able to describe these relationships in terms of the computer as 
mediator, controller, and/ or manager. 
• Students should be able to supply a large variety of applications 
(e.g., controlling traffic, controlling an assembly line, or operating 
an automobile) where computers or embedded computing 
devices are used to manage or control actions and processes. 
Students should also be able to describe in general terms what is 
being managed, and be able to identify specific examples of the 
applications (e.g., traffic lights, bottling plant). 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 5-8, 315-316 
Design and Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 9-13 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
I.07 explain the operation of 
computing devices as open-
loop and/ or closed-loop 
systems [2.404, 2.401, 1.405] 
I .08 identify the logical 
components of a computer 
system [2.404, 1.405, 2.401] 
I.09 identify the physical 
components of a computer 
system [2.404, 1.405, 2.401] 
I. I 0 explain the digital nature of 
computer systems [2.404, 
1.405, 2.401] 
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Suggestions forTeaching and Leaming 
Points to emphasize: 
• Open-loop means the system does not get feedback and does 
not know if the action was successful. 
• Closed-loop means that there is feedback, and the system does 
know if the operation was successful. 
• Logical components are defined using systems terminology, or 
with labels to describe the functions. A computer system needs 
a processor, memory, input devices (e.g., keyboard, mouse, disk 
drive, scanner), and output devices (e.g., monitor, diskdrive, 
printer, modem). Most logical components, if not all, are part 
of closed-loop systems. 
• Physical components may be internal or external, and include 
the actual devices that perform the function. It should be noted 
that most physical devices are complex and include a full range 
of logical components. Laser printers, for example, have a 
processor, memory, and input/ output quite independent of the 
computer. 
• Computers are essentially digital devices. Digital·has two states -
on and off. This is represented numerically as ls and Os. 
Information is encoded in base 2 format (ls and Os). 
Information is stored, manipulated and acted on in binary 
format. There are many hardware, operating systems, and 
software levels between the flow of electrons in computer chips 
and the input/ output level of the keyboard/ monitor. 
Typical student activities: 
• Identify 20 computer-based or related systems commonly found 
in the home, school, or workplace and determine which are 
open-loop and which are closed-loop 
• Develop a graphic presentation which illustrates the major 
logical systems and subsystems of a computer. 
• Examine the inside of computers and identify the major physical 
components and subsystems, including those on the 
motherboard. 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Suggestions include: 
• Students should be able to identify a wide range of computer 
relate<;! peripherals and devices and determine which function as 
open-loop and which function as closed-loop. A printer, for 
example, can signal if it is out of paper. Therefore, the printer has 
a closed-loop function built into it. In most cases, the 
information received from a printer is also displayed on the 
computer screen, as a result of a closed-loop function built into 
the printer software or the operating system. 
• Students should demonstrate they understand logical systems as 
being the necessary functions of the system, and physical systems 
as being the necessary physical devices to make the system work. 
A logical computer system is the input, processor, storage, and 
output. The physical system has keyboards, mouses, scanners and 
other input devices, for example. 
• Digital, binary and digital-analog conversion will become 
increasingly important in subsequent course units and a good 
understanding of them is required. Students should be able to 
communicate effectively and accurately with the concepts. 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
1.11 describe computer systems as 
interfaces between people and 
tasks [2.404, 2.401] 
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Suggestions forTeaching and Leaming 
Points to emphasize: 
• This is a high level concept that may be a bit abstract for some 
students. Interface can be interpreted as a surface forming the 
boundary between two things. Think of the computer system as 
the boundary between people and tasks. Now let the boundary 
stretch into a collection of hardware, the operating system and 
software components. Each is designed to perform specific 
functions in this boundary/interface layer. Some are well designed 
and significantly improve the person's capabilities and 
performance. Some are poorly designed and detract from, or 
inhibit performance. 
• Within the computer system, there are many boundary layers and 
their corresponding interfaces. Computers communicate to most 
printers through a parallel port, most external modems through a 
serial port, and to most monitors through a video adapter card. 
• When people develop specialized systems that require the 
computer to communicate with other systems and devices, such as 
managing a production process, a specialized card or interface 
device is often used (e.g., PC Gadgetmaster II Interface Card) 
• The concept of interface is a broad one and exists at many levels 
within a technological system. It applies every time an 
intermediary device or system is used to connect two systems with 
different functions. 
• The automobile could be used as a concrete example. The action is 
driving from one place to another. There are visual/ tactile 
interfaces between the driver and the road, the steering wheel, the 
instruments on the dash, road feel through the floor and the brake. 
These interfaces allow the driver to control the vehicle by 
providing sensory feedback and by allowing the driver to direct, 
accelerate and decelerate the vehicle. This is a system with many 
interfaces. Consider the tires, for example, as the interface between 
the vehicle and the road. 
Continued on next page 
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Suggestions for Assessment 
Suggestions include: 
• Students should be able to describe a task in flowchart form, or 
as a list of items that must be completed to finish the task. They 
should also be able to describe the tools that people use to 
perform the tasks (or steps in the task) in terms of an interface 
between the person and the performance of the task. It may be 
necessary to work from concrete examples of interface 
components between computers and actions (e.g. , computer/ 
serial-port/modem for Internet action) and then move to the 
more abstract concept of human/interface/action (e.g., person/ 
connected-computer-system/browsing the web). 
• Students should exhibit understanding of the interface concept as 
a general idea, but also should be able to define it in terms of 
specific devices and actions. In subsequent units students will be 
developing examples of interface as a visual design of a piece of 
software (e.g., as the way the user interacts with the program; as 
the physical device that connects an external physical system to 
the computer for sensing and control, and as the total integrated 
system that performs specified functions in response to human 
directive). 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integnited Sy.s'tems 1205 
Students will be expected to 
I. I I describe computer systems as 
interfaces between people and 
tasks 
32 
Suggestions forTeaching and Leaming 
(Continued from page 30) 
Typical Student Activities: 
Make a list of 10 things that a computer is used to do. Specify how 
the hardware, operating system, and software perform its interface 
role between the person and the task to be accomplished. How does 
each aid the process? How does each inhibit the process? 
Integrated Systems 1205 
Suggestions for Assessment 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
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Unit 1: Computers, and Application Soffware as Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
1.12 identify and describe the 
major features/tools that 
enable or inhibit the 
performance of specific tasks 
within a variety of application 
software [2.404, 2.401] 
1.13 identify ways the human -
computer interface is 
developed to perform tasks, 
both within and outside the 
computer software, so the 
interface resembles the taskit 
was designed to do [2.404, 
1.405] 
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Suggestions forTeaching and Leaming 
Points to emphasize: 
• Most software has a common design. Menus are similar and 
have similar functions (e.g., all word processing software will 
have similar features). How software gets designed and 
implemented determines how easy it is to do tasks with the 
software. Usually, part of the design is predetermined by the 
operating system. Windows, for example, provides all the file 
management functions that the software can use. Software 
usually replicates the Windows Explorer (or File Manager) 
features. 
• The human~computer interface places the concept of technology 
as interface between people and tasks back into focus. This is an 
important concept that will resurface in Unit 4, when students 
design their own systems. In Unit 4 students will need to 
analyse the taskin order to develop an effective interface 
(software and hardware). 
Typical student activities: 
• Examine 5 software applications used for entirely different tasks. 
Determine the extent to which they have a common interface 
design. For example, how much re-learning is required to do 
common functions, such as file management, changing views, 
and picking options in each tool. Develop and use a rating scale 
to assess the software. 
• Examine 3 applications that are used for the same function (e.g., 
word processing programs). Determine the extent to which they 
have common features, the degree of similarity with which the 
common features are selected and used, features available in 
some and not in others, and the degree to which these extra 
features add to the utility of the program. Add any additional 
criteria required. Develop and use a rating scale. 
• Select a task that you would like to perform. Break it down 
into the most logical sequence of actions and steps in each 
action. Select an application that can be used for this task and 
determine how well it allows you to do the task in the manner 
that you described. Does it improve your strategy? 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Suggestions include: 
• Students should be able to quickly examine a piece of software 
on the computer and determine its major function(s), identify 
the major features of the tool, and compare it to other tools of 
the same type based on inclusion/ exclusion of features and 
capabilities. This will most likely require testing of the software. 
• Students should be able to perform actions like the following: 
clearly define/ describe particular tasks or activities in non-
technology terms (e.g., construct a drawing with 5 identical 
empty rectangles, having a size of 3 by 4, using black lines with a 
thickness of 2 mm). Students should then be able to describe in 
very specific terms how to perform this task using, for example, 
sketching with a pencil, drawing with drafting instruments, 
drawing with a paint program, drawingwith an illustration 
program, and drawing with a CAD program. Finally, they 
should be able to qualitatively describe the differences in 
performing the task with different tools (e.g., how does each 
make the job easier and how does each make the job more 
difficult). 
• Students should be able to examine the design of a piece of 
software, use it to perform a common task of the type that the 
software was designed to handle, and determine the relative ease 
with which it does the job. Part of that assessment will include 
the amount of time it takes to learn how to use the tool, whether 
it does things differently than other tools, the complexity of the 
sequence of steps (e.g., do you have to go through three levels of 
menu items to select a tool or feature that gets used frequently, 
and, are there special features available here that are not in other 
programs?). 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
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Unit 1: Computers, and Application Software as Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
1.15 construct digital documents 
that include a wide variety of 
data type and employ 
appropriate tools and 
techniques [ 1.403, 2.404] 
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Suggestions forTeaching and Leaming 
Points to emphasize 
• A digital document is a computer based document. 
• Digital documents are not restricted to text and static images. 
Data types are expanded to include all forms of images including 
animations and video. It also includes voice, music, and 
database information. The kinds and varieties of information 
which constitute a digital document are constantly expanding. 
• Digital documents may be dynamic in other ways. Content is 
not created in a linear fashion as is required for print. Using 
hyperlinks, dynamic HTML, and scripting languages like 
J avascript allow documents to respond to the individual needs 
of the reader. Each reader may get a different experience by 
navigating the content of the document in different ways. 
• Constructing digital documents can take many forms and 
employ many different hardware and software tools. 
Typical student activities: 
• Student activities related to this outcome will be a continuing 
part of the course. All reports, presentations, and 
documentation may be considered as elements. In particular, the 
design portfolio and report required for Unit 4 will constitute 
the most significant work. 
Integrated Systems 1205 
Chapter 3: Unit 1 - Computers, and Application Software as Interfaces 
Suggestions for Assessment 
Issues 
• Students will most likely have constructed digital documents in 
order to meet the requirements of earlier outcomes. In Unit 4 
students will be constructing a design portfolio related to the 
design activity and they will be presenting a report to the class. 
When assessing those documents with respect to outcomes in 
that unit, also assess them with respect to this outcome. 
• In general terms, look for evidence of planning, of proper use of 
digital data formats, good graphic/visual design, proper use of 
terms, terminology and language, and good organization of the 
directories and files that make up the document. 
• Look for imaginative use of data types such as images, video 
clips, and information management based on their own work. 
Original content, for example digital images of their own work, 
is to be preferred over other images used as facsimiles of their 
work. The primary purpose of digital documents in this context 
is to document/illustrate student work. It should be 
comprehensive without being redundant. Although technical 
quality should be strived for, organization and the degree to 
which it illustrates what actually happened is more important. 
Integrated Systems 1205 
Resources 
Design a-nd Problem Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 52-83 
Design a-nd Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 21-25; 
Overhead Transparency Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Chapter 3: Unit 2 - Designing Software Interfaces 
Unit 2 
Designing Software Interfaces 
Introduction 
Integrated Systems 1205 
Computer software programs, or applications, are the visual 
component of the computer-as-interface that people interact with. 
Software is developed to perform specific functions. The visual 
design of the software has to make the task easier to do, it has to 
make how-it-works obvious, and it should not make the task more 
difficult. 
Control Systems are systems that can perform one or more of the 
following functions: 
• Sense that an event has occurred, or that a change has occurred in 
a process, e.g., the pressure dropped below a specific point, a 
light beam was broken by a moving object, or the temperature 
changed 
• Switch a device or system on or off, e.g., turn the lights on, start 
a sump pump, or open a door 
• Regulate a process continuously so that it maintains a steady state 
or changes according to some predetermined schedule, e.g., 
maintain a constant temperature plus or minus .001 degrees, 
maintain a constant ph balance in water used in an industrial 
process, or keep a ship (or plane) on course over a long voyage 
Programming languages such as visual basic allow the developer to 
'draw' the visual part of the program and then create the code that 
makes it all work When visual basic programs are developed as a 
component of a control system it is sometimes useful to break the 
tasks down into three stages 
• Stage 1: Develop the visual components. Visual components 
include the images, menus, buttons, and other elements that will 
appear on the screen. 
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• Stage 2: Write the program code that makes the screens work. 
This includes having buttons activate and deactivate when they 
should, and any other programming function that is not pan of 
how the program deals with input or output, other than the 
initial visual response to mouse clicks. 
• Stage 3: Write the program code that deals with input, output 
and processing of data to perform the functions of the software. 
Examples of program code include, inputting text from the 
keyboard or a scanner, acquiring data from external sensors, 
sending a file to the printer, or regulating the flow of nutrients 
and air in a greenhouse. 
The purpose of this unit is to develop students knowledge of, and 
technical ability to construct, control systems which employ: 
• Visual basic programs employed for control purposes 
• Physical systems 
• Control sensors and output devices 
• Physical interface cards, such as the PC GadgetMaster II. 
Students build knowledge and capability by working through a series 
of structured activities, commencing with an introduction to visual 
basic and working towards sensing and control that utilizes the PC 
GadgetMaster II card. They will construct and/or manipulate 
physical systems as pan of the process. 
Unit 2 should account for 20o/o of the total course time allocation. 
Integrated Systems 1205 
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Unit 2: Designing Software Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
2.01 define the terms, computer 
program and computer 
programming [2.404] 
2.02 create flowcharts to describe 
logical sequences and decision 
making [1.402, 2.403] 
2.03 identify computer programs 
and describe their logic using 
flowcharts or block diagrams 
[2.404, 2.403] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• Computer programs are sets of instructions that the computer 
executes in performing a task. The program has decision 
making components and resultant alternate sequences based on 
decisions made. Programming is the process of designing and 
creating a set of instructions which determine the possible 
actions the computer will execute. Typically, a high level 
programming language such as visual basic, c++, or Java is used. 
At the lowest level, the program could be developed in machine 
code, e.g., ls and Os. 
• All functioning programs are composed of logical blocks of 
code, each of which performs a specific function. Programs may 
be described using diagrams called flowcharts. Shapes are used 
to show each logical piece of the program. When a program is 
illustrated this way, it may be developed in several different 
programming languages. 
• Flow charts may be used to describe small pieces of what a 
program does as well as to describe the whole program. This is 
much easier to do for very simple programs. 
Typical Student Activities: 
• Determine the sequence of actions for a simple task such as 
selecting a particular brand of milk in a store. Draw a flow chart 
illustrating the sequence, including the decisions that must be 
made. 
• Determine the sequence of events that must occur when you 
press the print function in a program, leading up to the print job 
being printed. Include the actions that the printer must execute. 
Include decisions related to lack of paper, for example. Develop 
a flowchart of the process. 
• Develop a system that will turn lights on or off, depending on 
the conditions of time of day or night, absence or presence of 
people, and level of ambient light 
• Develop a flowchart that illustrates the logical decision making 
process that must occur in order for a light to be turned on. 
Integrated Systems 1205 
Suggestions for Assessment 
Suggestions include: 
• Flowcharts are used to illustrate the logic of a process. As such, 
they demonstrate the students' understanding of the sequencing 
of events, decision-making points, and the consequences of 
decisions. Neatness is important, but the logic has precedence. 
Evaluation has to consider all of the points. 
• Proper use of terminology and vocabulary is essential for 
understanding computer programming. 
Integrated Systems 1205 
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Resources 
Visual Basic 6. 0, Brief Course 
(Dulaney) pp. xiv-xvi · 
Integrated Systems 1205 Resource 
CD-ROM 
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Unit 2: Designing Soffware Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
2.04 demonstrate understanding of 
object oriented programming, 
e.g., visual basic (2.404] 
2.05 demonstrate understanding of 
event driven programming, 
e.g., visual basic (2.404] 
2.06 write visual basic programs to 
perform specified tasks 
(2.403] 
2.07 apply graphic design, aesthetic, 
and ergonomic principles to 
the development of visual 
basic programs as interfaces 
[1.405, 2.401] 
2.08 examine the visual basic 
programming language and 
identify categories of 
programming code and 
programming syntax [2.404] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• Programs are essentially instructions for the computer. Writing 
programs requires use of logic, knowledge of the programming 
language's syntax and structure, and a good understanding of the 
programming task that is to be accomplished. 
• When making programs in a visual programming language like 
visual basic, it is sometimes useful to divide the task into three 
components: 
1 Develop the visual interface 
2. Write the code that makes the interface work 
3. Write the code that makes the program do the 
tasks that are required. 
• Consider the program interface design (the visual, on-screen 
part) as an exercise in visual or graphic design. Look at form and 
function. Market-test designs on others. Consider popular 
computer games and common computer software as examples 
of visual design. Provide examples of good and poor visual 
design. 
• Activities related to these outcomes are considered skill/ 
knowledge building. 
Typical Student Activities: 
This is the introduction to visual basic programming. The approach 
is consistent with the three component structure outlined above. 
Student activities related to the outcomes are detailed in the 
accompanying course resources and consist of a series of structured 
programming activities. Each activity has a guided activity and some 
provide programming challenges. 
Integrated Systems 1205 
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Suggestions for Assessment 
Suggestions include: 
Evaluation has to determine students' achievement with respect to the 
following: 
• Ability to independently read and follow instructions 
• Ability to troubleshoot and determine the proper course of 
action if something does not work correctly initially 
• Ability to organize the visual component of a program interface 
• Ability to make the visual interface work 
• Ability to make the program work 
• Knowledge and understanding of the visual basic components 
employed in the sample activities: 
• Menu bar items 
• Tool box items (Controls and Objects) 
•Forms 
• Code window and code syntax for specific items 
• Property window and specified properties 
• Project 
• File types, . vbp and .Jrm 
• Variables and dimensioning variables 
• Graphics/audio 
Integrated Systems 1205 
Resources 
Visual Basic 6. 0, Brief Course 
(Dulaney) Chapter I -
**** teachers will need to decide 
the depth of treatment of the 
material provided in the text, 
based on availability of time 
and other resources 
Integrated Systems 1205 Resource 
CD-ROM 
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Unit 2: Designing Soffware Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
2.09 explain the control concepts 
of sensing, switching and 
regulating [2.404, 2.401] 
2.10 define the terms, input, 
output, digital input, and 
digital output, as elements of 
control [2.404, 2.401] 
2.11 identify cards and devices 
(e.g., PC GadgetMaster II) 
used with computers to 
control systems and events 
outside the computer [2.404, 
2.401] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• Control has three components: sensing, switching and regulating 
• Sensing is a process whereby the control system 
determines if an even has occurred, or if a change in 
state of the item being observed has occurred. Sensing 
can be of a digital (on/ off) process or of an analog 
(continuously changing) process. 
• Switching is an active process whereby the control 
system turns something on or off. It is essentially a 
digital event. 
• Regulating is an analog process. It continuously 
modifies a process. Usually regulation is in response to 
feedback, through sensors, from the system being 
controlled. 
• Devices, like the PC Gadgetmaster II, connect to the computer 
and convert all input/ output signals into the proper signals for 
use outside the computer. 
Integrated Systems 1205 deals primarily with digital sensing and 
switching. 
Typical Student Activities: 
• Present a researched article on control, including examples of 
computer based systems 
• Identify samples of control interface cards, their major 
components, configuration information, and give examples of 
how to use them 
Integrated Systems 1205 
Chapter 3: Unit 2 - Designing Software Interfaces 
Suggestions for Assessment 
Suggestions include: 
• Assess student's understanding of the concept of control, 
including sensing (that an event has occurred or a process has 
changed), switching (something is on or off), and regulating 
(continuously modifying a process) 
• Assess student's ability to identify physical devices employed as 
control interfaces between the computer and the physical world, 
and specify their function(s) 
• Assess student's ability to describe, in general terms, the 
operations performed by the control interface device, e.g. , the 
digital input and digital output nature of the PC GadgetMaster 
II 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
PC GadgetMaster II 
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Unit 2: Designing Software Interfaces 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
2.12 write a sequence of visual basic 
programs that sense and 
switch events external to the 
computer, and that 
incorporate good design 
principles in the visual 
interface [2.403, 1.403, 
2.402] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• Visual basic has no tools to write to, or read from, the specific 
computer memory addresses that are required for sensing and 
control. Extra files are needed to allow the computer, visual 
basic software, and the hardware (PC GadgetMaster II) 
communicate. The files are included as part of Integrated 
Systems 1205 Resource CD-ROM, along with specific 
instructions for their installation. 
• The breakdown of tasks that need to be performed within this 
stage of computer programming has expanded. It now includes: 
• Analysis of the functions that must be performed. 
• Determination of how the user will interact with 
the sensing and control system. 
• Creation of the visual, on-screen interface 
• Making the interface work (writing and debugging the 
code) 
• Design and construction of the physical system that 
will be controlled 
• Development of the external sensing and control 
systems (sensors, switches) within the physical system 
and connecting them to the control interface 
• Writing and debugging of the control program that 
communicates between the visual on-screen program 
and the physical system. 
• Activities related to this outcome are considered knowledge/skill 
building activities. Much of the skill/knowledge acquired at this 
stage can be directly incorporated into the completion of the 
design activity in Unit 4. 
Typical Student Activities: 
Student activities for this outcome consist of a series of structured 
and sequential activities that are included as part of the course's 
authorized resources. Refer to the Integrated Systems 1205 Resource 
CD-ROM 
Integrated Systems 1205 
Chapter 3: Unit 2 - Designing Software Interfaces 
Suggestions for Assessment 
Suggestions include: 
Assess students': 
• Knowledge of programming procedures 
• Knowledge of interface devices, e.g., PC GadgetMaster II 
• Knowledge of input devices (sensors) and output devices (lights, 
motors, etc.) 
• Ability to construct physical systems from available materials 
• Ability to incorporate sensors and output devices into physical 
systems by following diagrams, schematics, and other 
. . 
mstrucnons 
• Ability to connect the physical system to the computer system 
through a designated interface device (e.g., PC GadgetMaster II) 
• Ability to create visual basic control programs by following 
. . 1nstrucnons 
• Ability to troubleshoot, identify and fix programming errors 
when provided appropriate information 
• Ability to troubleshoot, identify and fix errors in the physical and 
interface systems when provided appropriate information 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
PC GadgetMaster II 
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Unit 3 
Introduction to Designing Integrated Systems 
Introduction 
Integrated Systems 1205 
Developing technological solutions to problems can be costly and 
time consuming. There is always a consumption of various resources 
and there are always consequences to the solution. A variety of 
methodologies have evolved to ensure maximum benefit from 
minimum cost. Many of them fall under the category of design 
process. 
This course, like all technology education curricula, is based primarily 
on the technological problem solving strategy called design. Design, 
by definition, is a purposeful activity resulting in the development of 
solutions to human needs and wants. It consists of the thinking and 
doing processes involved in the creation of a solution. It applies 
technological resources and technical methods. The design model 
employed is illustrated below. (Refer to the Integrated Systems 1205 
Resource CD-ROM) 
Testing and 
Evaluation 
Modelling and 
Prototyping 
Developing 
the 
Solution 
a 
Solution 
Redesigning 
and Improving 
Generating 
Alternative 
Solutions 
Identification 
of 
Problems 
and 
Opportunities 
Developing a 
Design Brief 
Investigation 
and Research 
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It should be noted that the diagram may imply that there is a one 
way progress around the circle. In general terms, this is quite correct 
in that the process usually begins with opportunities and results in a 
solution. The design process diagram illustrates obvious points in the 
process when it is necessary to consult information, or conclusions, 
from previous steps. These are shown with lines and arrows. Each 
step obviously relies on the previous one. For example, when at the 
Generating Alternate Solutions phase, it is quite normal to refer to 
information accumulated during Investigation and Research. 
Similarly, Testing and Evaluation is based on the results of Modelling 
and Prototyping, and both are a consequence of Developing the 
Solution. It is to be expected that Testing and Evaluation will make 
reference to them as well as to the Design, Brief (Ref er to the 
Integrated Systems 1205 Resource CD-ROM) 
It is also important to note that on occasion a particular line of 
inquiry may result in poor results, and it may be necessary to review a 
previous stage and re-develop a particular idea, or concept. 
The primary purpose of Unit 3 is to develop students' knowledge of, 
and technical ability with, the design of an integrated system. The 
integrated system includes physical systems, control systems and 
components, a computer system, and a control program developed 
in visual basic. 
Students will work through a sample design activity. The sample 
will be complete and include information on all phases of the design 
process, including a solution and an evaluation of the solution. 
Students will be expected to work through the example and will have 
opportunities to critically examine choices and determine how they 
would approach various components differently. Finally, they will 
present a brief report to the class with their assessment of the process, 
the solution, and their recommendations for improvements. 
A sample design activity is included on the Integrated Systems 1205 
Resource CD-ROM However, teachers may use a sample design 
activity of thyeir own choosing, providing students have the 
oportunity to work through a completed design activity. 
Unit 3 should account for 20o/o of the total course time allocation. 
Integrated Systems 1205 
Chapter 3: Unit 3 - Introduction to Designing Integrated Systems 
Outcomes and Strategies 
Integrated Systems 1205 53 
Chapter 3: Unit 3 - Introduction to Designing Integrated Systems 
Unit 3: Introduction to Designing Integrated Systems 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
3.01 define integrated systems and 
describe the major 
components of an integrated 
system [2.404] 
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Suggestions forTeaching and Leaming 
Points to Emphasize 
• Integrated systems, in the context of this course, are systems 
which have computer systems, sensing and control systems, and 
physical systems under the control of the computer system. 
Typically, visual basic is the programming language used for 
control in this course. 
• In general, integrated systems are systems that require two or 
more distinctly different systems, each or which performs 
different functions, and each of which can function 
independently of the other. Integration of the systems provides 
functions and benefits not possible otherwise. 
Typical Student Activities 
• Research and identify examples of integrated systems that exist in 
real life 
• Identify and describe the major components of various 
integrated systems, including: 
• The computer system 
• The sensing and control system 
• The programming language system 
Integrated Systems 1205 
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Suggestions for Assessment 
Suggestions include: 
Assess students' understanding of an integrated system by focusing on 
their understanding of the following: 
• Integrated Systems have more than one system interconnected 
and dependant on each other to perform a particular function or 
functions 
• Integrated Systems incorporate physical systems, software 
systems, and control systems 
• Integrated Systems employs software based systems to control 
physical systems, and perform specific functions 
• Integrated Systems incorporate both aspects of control: sensing 
and switching/ regulating. 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
PC GadgetMaster II 
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Unit 3: Introduction to Designing Integrated Systems 
Outcomes 
Integrated Sptems 1205 
Students will be expected to 
3.02 model the design process by 
working through a sample 
development of an integrated 
system [1.401, 1.402, 1.403, 
1.404, 1.405] 
3.03 model the development of a 
design portfolio by working 
through a sample 
development of an integrated 
system [1.401, 1.402, 1.403, 
1.404, 1.405] 
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Suggestions forTeaching and Leaming 
Points to Emphasize 
• The design process, as modelled in Unit 3, is linear in nature, it 
is pre-structured and the results are known. Unit 3 is intended 
to provide students with a clear idea of the components and 
processes involved in the design and development of an 
integrated system. The process used in Unit 4, however, requires 
students to apply design knowledge to the development of a 
novel integrated system, including the full development of a 
solution to a design problem. 
• Design portfolios are diaries of work performed. They are not 
collections of the best work. They are intended to show a 
glimpse of the thinking processes of the design team, as well as 
document what the members did, why the members did it, 
what worked, what didn't, and the relative success of the final 
product. The design portfolio depicted in Unit 3 attempts to 
illustrate how the process works. 
• Activities related to outcomes 3. 02 and 3. 03 are considered skill/ 
knowledge building. 
Please Note 
• Student activities for outcomes 3. 02 and 3. 03 are encapsulated 
in a worked example of the design process. The process follows 
the development of an integrated system in response to a 
problem. In includes strategies and documentation processes. 
• Teachers should feel free to substitute other worked examples of 
the design process by comparing students work from previous 
years, or searching out examples from other schools. 
Continued on next page 
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Suggestions for Assessment 
Suggestions include: 
Assess students' understanding of 
• The sequencing of events in the design process, 
• The reason for particular steps in the process 
• The application of the criteria/ processes related to each step of the 
design process 
• The cyclical nature of the design process 
• The role of documentation in the design portfolio 
• The proper methods of documenting information and findings 
in the design portfolio 
• The role of the design team 
• The necessity of intellectual honesty during all steps of the design 
process 
• The use of the design process as a means of bringing a 
variety of technological resources, technical skills, and 
knowledge into a high degree of focus so that a solution 
may be developed 
• The role of reporting (progress and final results) 
As well, assess the students' ability and willingness to participate in 
and interact with other design team members. 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
PC GadgetMaster II 
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Unit 3: Introduction to Designing Integrated Systems 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
3.02 model the design of an 
integrated system by working 
through a sample of an 
integrated system 
3.03 model the development of a 
design portfolio by working 
through a sample 
development of an integrated 
system 
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Suggestions forTeaching and Leaming 
(Continued from page 56) 
Points to Emphasize 
Monitor students' adherence to the design process model when 
developing their integrated system 
The sample design activity provided is self-explanatory 
Typical Student Activities 
• Review the design example: 
• Identify the major stages of the design process in the 
example 
• Assess how the portfolio illustrates the process 
• Examine the design brief and determine if the solution 
meets the requirements as outlined in it 
• Recreate the development of the solution as shown in the 
example: 
• Follow the example closely, as the purpose is to 
understand the procedures and methodology 
• Critique the solution and make suggestions for 
. 
improvement 
Integrated Systems 1205 
Suggestions for Assessment 
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Resources 
Integrated Systems 1205 Resource 
CD-ROM 
PC GadgetMaster II 
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Unit 4 
Designing an Integrated System 
Introduction 
Integrated Systems 1205 
Design is a process that is best learned by doing. Capability with the 
design process can only be developed by actively engaging in it. The 
design process typically employs the implementation of the 
following activities/ processes: 
• Usage and maintenance of design portfolios 
• Identification of useful problems - problems that are capable of 
being solved 
• Identification of all necessary design and development resources 
• Research of possible solutions to an identified design problem 
• Identification of possible solutions to an identified design 
problem 
• Selection of the most appropriate solution to solve an identified 
design problem 
• Development of the solution by resolving the details of an 
identified problem and constructing the appropriate systems 
• Evaluation and/or testing of the solution 
• Presentation of a report detailing the identified design problem, 
the design process used to solve the identified problem, and a 
demonstration of a working prototype/ solution that resolves the 
identified problem 
Design activities in this course emulate standard practices &om 
industry. It employs design teams to: 
• Develop team skills 
• Develop better solutions to real world problems 
• Build on strengths of individuals 
• Increase chances of success for all individuals 
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There is a substantially different issue with students-as-designers and 
professional designers. There are high expectations of professionals in 
terms of their skills, strategies, knowledge and quality of their 
solutions. Students are learning a methodology, while at the same 
time acquiring basic technical skills and knowledge. Students are 
building capability in the academic, social and technological arenas. 
Professionals are presumed to have advanced capabilities. 
Students are evaluated differently as well. The purpose of student 
evaluation is to determine the students' knowledge, technical skill, 
and level of design capability. 
The primary purpose ofUnit 4 is to provide students the 
opportunity to apply the knowledge and skills they acquired through 
the completion of Units 1-3. Unit 4 further expands students' 
knowledge of, and technical ability with, the design of an integrated 
system. Students will design and develop a solution to an identified 
problem utilizing the components of an integrated system. The 
integrated system designed and developed will include physical 
systems, control systems and components, a computer system, and a 
control program developed in visual basic. Students will work as 
members of design teams, will document their work in a design 
portfolio, and present their design work at the conclusion of the 
design activity. 
Effective operation of student design teams: 
• Requires collaboration and cooperation of its members 
• Requires sharing of ideas among its members 
• Requires design team members to fulfil delegated responsibilities 
• Requires design team members to assume leadership in their area 
of expertise-interest when called upon to do so 
• Requires design team members to allow other members to be 
leaders when necessary 
• Requires design team members' willingness to compromise on 
. 
some issues 
Integrated Systems 1205 
Design Activity 
Preparation 
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Successful design activities in technology education are as much a 
state of mind as anything else. The issue is not so much developing a 
solution to a problem as how you get from problem to solution. 
Assessment is authentic, more on process and much less on product. 
Planning for student design activity requires special attention is given 
to the following: 
• Problem situations and sample design briefs. Flexibility will 
be required in their development so all students' needs can be 
accommodated in the class. 
• Access to space. The class space should be able to 
accommodate the full range of activities required to develop all 
components of an integrated system. 
• Tools and materials. Appropriate tools and materials should be 
available to allow students to adequately develop solutions to 
solve their identified design problems. 
• Design process/procedure guidelines for students. Students 
need to be made aware of their role in the design process and the 
limitations placed upon them by their environment. 
• Evaluation criteria for students. Students need to be made 
aware of the evaluation scheme used by the teacher. Evaluation 
criteria should be provided at the onset of the design activity as 
they will inform students of the importance of the different 
aspects of the design activity. 
• Design portfolio guidelines and management strategies for 
students. Students should be provided guidance for developing 
and maintaining their design portfolio. 
• A plan for managing the process. Basic guidance for the class-
to-class scheduling of design activities should be provided to the 
students. It is important the design process is completed and 
appropriate time given to the different design components. 
• Design team strategies for students. Students should be 
provided information and guidance that apply to their design 
. . . 
team parac1panon. 
One of the most difficult tasks for the teacher is determining an 
appropriate problem. Students can attempt to solve many problems 
that professional designers do. However, the difference between the 
student and professional deals with the expectations for the solution. 
The factors that can be manipulated to affect the expectation of the 
solution include: 
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• Statement of the design brie£ The design brief is used to focus 
the efforts of the design team. It states the problem, identifies 
the limits that are attached to the solution, and determines what 
the solution must actually do. It can be worded to make the 
process very open (e.g., any solution is possible), or narrow (e.g., 
solutions must come from a narrow range of possibilities). 
• Evaluation. Students need to understand the evaluation criteria 
for their design work, what will they get marks for and what will 
cost them marks. Students need to be aware that they are 
building capability with technological problem solving, and that 
they are being graded on that aspect more than the actual 
product. Many students are accustomed to being graded on a 
product (e.g., essay, report, test) and may find it difficult to 
adjust to design activity evaluation methods. 
• Complexity of the solution. Students are sometimes tempted to 
allow the design process to lose its focus, resulting in them 
developing a solution that is too complex, and possibly 
impossible to develop. Teachers must restrict the design 
problems to very simple ones. Students must not confuse a 
general problem situation (e.g., there is a need to communicate 
directly to all students about events in the school) with a specific 
problem (e.g., the intercom is intrusive and interrupts classes). A 
very specific problem needs to be identified, the solution must be 
kept simple, and resources must be available to adequately 
develop the chosen solution. 
Key issues for managing student design activities include: 
• The design problem is well understood by the students. The 
design brief addresses the issue. The design brief should state the 
problem clearly, state any special conditions related to solving it, 
state what the solution should accomplish, and state the 
expectations of the designers. 
• There is a dear understanding by the students of team work 
versus individual work. Individual work contributes to the 
group (design team) work and each design team member has 
specific responsibilities. 
Integrated Systems 1205 
The Design Process 
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• The design portfolio is developed and maintained. The 
design team design portfolio must record all design-related 
activities completed by all design team members. Individual 
design portfolios must record all design-related activities 
completed by the individual design team member. 
The major steps of the design process serve to focus designers on the 
tasks that need completed in a design activity. Although the tasks 
are presented below in a linear sequence there is flexibility for the 
designer to progress back and forth through the steps: 
• The design brief sets the task and conditions. 
• Investigation and research finds information about similar 
problems and determines resource availability. 
• Identifying solutions may involve a brainstorming activity to 
determine the possible ways an identified design problem could 
be solved. 
• Picking the best solution means evaluating all solution ideas and 
selecting the best one. Typically, a set of criteria is used for the 
completion of the task. 
• Developing the solution requires the most resources. The 
solution is developed. 
• Testing the solution is a trial to check the ability of it to solve the 
identified problem. Testing activities will occur throughout the 
process to test individual parts or subsystems of the solution. 
• Reporting is the design team's opportunity share their design 
activity work with other members of the class. 
Design in this course requires that: 
• A solution must be developed. No solution means that the 
design activitywas unsuccessful. 
• The design team should present a report to the class. The 
report is a form of closure. It helps the team think about what 
they did and why, and is a means of focusing on the big picture 
of the design process. 
• Student evaluation should be based on the design portfolio, 
the design solution, and the design activity report. 
Remember that the design portfolio's purpose is to document 
what actually happened, and as such it offers clues as to how 
students thought throughout the process. 
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Portfolios are often used to keep records of the students' best work, 
or a representative example of the students' best work. The purpose 
of design portfolios in technology education courses is somewhat 
different. The design portfolio is essentially a diary of the progress of 
the design activity. It contains all relevant information, especially 
trial and error information. It is used to illustrate the thinking and 
planning processes that students engage in while developing a 
technological solution to a problem. Evaluation of the student 
design activity process is often indirect and most of the evaluation is 
based on the contents of the student design portfolio. The true 
value of the design portfolio is its representation of the design process 
activity conducted by the student. 
The major components of a design portfolio include: 
• A copy of the design brief 
• An entry for each class activity and time the student worked on 
the project. Each entry should note the following: 
• Things done 
• Things that worked 
• Things that did not work 
• Topics of discussion if decisions had to be made 
• Decisions made 
• Reasons for the decisions 
• Originals and/ or copies of sketches, notes, and other 
materials developed as part of the process 
• Images of devices, or actual physical components, that 
were part of the transitory development process - e.g., 
items that did not work and were discarded 
• Any other pertinent information 
Design portfolios use the design process phases as major headings. 
Information needs to be recorded at each phase of the design process. 
Headings would include: 
• Design Brief 
• Investigation and Research 
• Solution Ideas (Alternate Solutions) 
Integrated Systems 1205 
Unit 4 Major Topics 
Time Allocation 
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• Solution Choice (Best Solution) 
• Development of the Solution (Modelling and Prototyping). 
This component will form the bulk of the design portfolio. 
• Evaluation of the Solution (Testing, Redesigning, and 
Improvement) 
The presentation of the design team's report should also be included 
as part of the design portfolio ifit involves a separate document. 
Typically, design team members present their design portfolio as part 
of their report and may employ presentation software, or a written 
script, to assist them. The presentation, or script, could be included 
in the design portfolio to provide future readers of it with directions 
for the design portfolio's interpretation. As well, the inclusion of the 
presentation material in the design portfolio will provide the teacher 
with a complete evaluation "package" of the students' design activity 
work. 
Unit 4 topics are based on the phases of the design process and 
include: 
• Topic 1: The Design Team and The Design Portfolio 
• Topic 2: Identification of Problems and Opportunities 
• Topic 3: Developing a Design Brief 
• Topic 4: Investigation and Research 
• Topic 5: Generation of Alternate Solutions 
• Topic 6: Selection of the Best Solution 
• Topic 7: Development of the Solution (including, Modelling 
and Prototyping) 
• Topic 8: Testing and Evaluating the Solution (including, 
Redesigning and Improving) 
• Topic 9: Presentation of the Design Activity Report 
Unit 4 should account for 40o/o of the total course time allocation. 
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Outcomes and Strategies 
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Topic 1: The Design Team and The Design Portfolio 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
4.01 work cooperatively and 
collaboratively in design teams 
[1.401, 1.402, 1.403, 1.404, 
1.405] 
4.02 maintain a complete design 
portfolio of the design process 
and design activity [ 1. 401, 
1.402, 1.403, 1.404, 1.405] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• Design is a real-world process that depends significantly on the 
cooperative/ collaborative processes for success 
• The design process demands great student devotion and 
. 
commitment 
• Design portfolios are like diaries and they need to be constantly 
maintained to have meaning. They should track all ideas, 
decisions, actions and activities. They will form the basis for the 
development of the design activity report that is part of Topic 9. 
Design Portfolios will be used as a major evaluation component 
in Unit 4. 
Typical Student Activities: 
• Structure the design team, determine roles and responsibilities, 
and develop an initial plan of action 
• Develop a format for the individual design portfolios and 
determine individual roles for the group design pqrtfolios. If the 
design portfolios are digital in nature (recommended) skill 
development/competency with the tools/software may be 
required 
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Suggestions for Assessment 
Suggestions include: 
Evaluation of outcomes 4.01and4.02will become a major 
component of Unit 4's evaluation. 
Outcome 4.01 evaluation has to consider how well students: 
• Share responsibilities 
• Share ideas 
• Participate 
• Assume leadership in area of expertise-interest when called upon 
to do so 
• Allow others to take the lead when necessary 
• Compromise on some issues 
Outcome 4.02 evaluation has to consider how well students: 
• Document information in the design portfolio 
• Provide evidence of their reflection on design decisions 
• Populate the design portfolio with appropriate information 
• Demonstrate an understanding of the necessity for including 
information related to the various steps of the design process in 
the design portfolio 
Both outcomes will be assessed and evaluated on a continuous basis 
throughout Unit 4. 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Technology (Hutchinson, 
Karsnitz) Chapter 4: pp. 48-90; 
Appendix B: pp. 339-343 
Design and Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 21-25; 
Sample Portfolio Sheets: pp. 73-
81; Overhead Transparency 
Masters 
Integrated Systems 1205 Resource 
CD-ROM 
71 
Chapter 3: Unit 4 - Designing an Integrated System 
Topic 2: Identification of Problems and Opportunities 
Outcomes 
lntegnited Systems 1205 
Students will be expected to 
4.03 analyse problem situations to 
determine specific problems 
that may be resolved by 
developing an integrated 
system [1.40 l] 
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Suggestions forTeaching and Learning 
Point to Emphasize: 
Problem situations are general conditions that may have a number of 
different sub-problems associated with them. The challenge of this 
step of the design process is the identification of a problem that can 
be solved through the development of an integrated system. 
Example Situation 
A farmer specializes in egg production. The production 
system is automated to the extent that conveyor belts 
carry the eggs away from the hens and to a central 
location. Currently, the farmer has two choices, leave the 
conveyor system on at all times, or only turn it on when 
he thinks the hens are laying eggs. With thousands of 
hens, visual inspections are not possible. Electricity is also 
a significant expense and must be considered. 
Analysis of the example situation would identify specific problems, 
e.g., ways to determine exactly when hens have laid eggs, or 
production technologies that are more feasible to operate than 
conveyor belts. Following assessment of each specific problem an 
identification of the specific problem to solve would be made. The 
assessment would need to involve criteria that is meaningful to the 
designers. 
It is important to note that problem situations for student design 
activity usage can be obtained from many sources. Students, 
oftentimes, identify problems that directly impact them that provide 
an ideal basis for an integrated system design activity. 
Typical Student Activities: 
Prepare an assignment that demonstrates how you would: 
• Identify a problem situation 
• Analyse the problem situation 
• Determine the specific problems related to the problem 
. . 
s1tuanon 
• Specify one problem that could be solved with an integrated 
system 
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Suggestions for Assessment 
Suggestions include: 
• It might be best to specify several contexts from which specific 
problems could be identified. Try to restrict situations to those 
which will result in problems that could be solved by developing 
physical products and incorporate an integrated system. 
• If the situation is supplied, and the choice of problem is also 
predetermined, it is still important to have the students be aware 
of the decision-making process involved in identifying a problem 
. . 
s1tuanon. 
Consider: 
• Level/ quality of discussion by individuals 
• Practicality of choices 
• Rationale for choices/level of reflection 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
lechnology(I-Iutchinson, 
Karsnitz) pp. 19-20, Chapter 3: 
pp. 29-47 
Design and Problem Solving in 
lechnology - Instructor's Guide 
{Hutchinson, Karsnitz) pp. 17-20; 
Overhead Transparency Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Topic 3: Developing a Design Brief 
Outcomes 
Integnzted Systems 1205 
Students will be expected to 
4.04 develop a design brief which 
states a specific problem, 
identifies constraints placed on 
solving the problem, identifies 
the designer's role in solving 
the problem, and identifies 
what the solution must 
accomplish [I .401] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
The purpose of the design brief is to focus attention on: 
• The specific problem to be solved 
• Conditions affecting the solution, e.g., laws, rules, resource 
limitations 
• Expectations of the solution 
• Expectations of the designer. Typically, students must deliver a 
portfolio, a working solution prototype, and a report to the class 
The design brief is the most important tool/document that students 
will refer to throughout the entire design activity. 
Typical Student Activities: 
Develop a design brief that includes: 
• A specific problem 
• Constraints placed on solving the problem 
• Expectations of the designer 
• Expectations of the solution 
Documentation of all information and decisions must be included 
in the design portfolio. 
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Suggestions for Assessment 
Suggestions include: 
• Student understanding of the design brie£ Assess through 
discussion, questions, or a homework assignment 
• Initial cooperation of the design team members. Assess 
through observation, review of team plans and responsibilities 
• Orgariliation of the design team and individual design 
portfolio. Review methods and work quality. 
Components 
The design brief may be provided to the students in whole, or in part, 
by the teacher. Or, the student design teams may develop their own 
design brief with the assistance of the teacher. The following 
components are required in all design briefs: 
• Short description of the problem situation 
• Statement of the specific problem (identified problem) 
• Criteria (Conditions and Limitations) that will affect the 
development of the solution 
• Expectations of the solution 
• Expectations of the designer 
Evaluation of the design brief will be based on the above 
components. 
Integrated Systems 1205 
Resources 
Design arui Problem Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 20-22, pp. 41-46 
Design arui Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 14-20; 
Overhead Transparency Masters 
Integrated Systems 1205 Resource 
CD-ROM 
75 
Chapter 3: Unit 4 - Designing an Integrated System 
Topic 4: Investigation and Research 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
4.05 investigate similar problems 
and assess their solutions 
[1.402] 
4.06 identify technological 
resources available to resolve 
the design brief [1.403] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
Research and investigation have two important elements: 
• Collection of relevant information. Involves the 
determination of how similar problems were solved, the ideas 
used for solving them, and the identification and collection of 
information that applies to the student problems. 
• Identification of resources, in addition to information, that 
are available to solve this problem. Resources include time, 
money, materials, tools and equipment, energy, people, and 
knowledge . . At this stage in the design process the identification 
of resources will be an "educated guess", as the actual process of 
developing the solution (Topic 7) will determine the resources 
that will be required. However, the identification of resources 
does affect the solutions that are possible. 
Documentation of information gathered form research and 
investigation must be included in the design portfolio and be 
available during the implementation of subsequent design process 
steps. 
Typical Student Activities: 
• Conduct information gathering activities, employing a variety of 
sources, to determine what is known about the identified 
problem 
• Identify all resources available to solve the identified problem 
Document all information and decisions in the design portfolio. 
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Suggestions for Assessment 
Suggestions include: 
How students respond to the issues related to investigation and 
research is an indicator of their understanding of the problem, their 
awareness of the importance of technological resource availability to 
solve the problem, and their general insight on how the identified 
problem might get solved. 
In particular, the following aspects should be assessed and evaluated: 
Research of Similar Problems 
• Assess students' time on task related to research 
• Assess timeliness of project completion 
• Assess the quantity of information students identify 
about problems that are similar to the ones they have 
identified 
• Assess the quality of information students identify 
about problems that are similar to the ones they have 
identified 
• Assess how well the researched problem information is 
connected by the student to their own identified 
problem 
Investigation of Resource Availability (may be somewhat 
speculative at this phase) 
• Assess the student's level of understanding of the nature 
of the resources identified 
• Assess the quantity of resource information students 
identify 
• Assess the quality of resource information students 
identify 
• Assess the appropriateness and functionality of the investigated 
resources as it relates to the identified problem 
The Design Portfolio 
• Assess its contents to date 
• Assess its organization e.g., neatness, accuracy, and inclusiveness 
• Assess for evidence of design team collaboration, cooperation, and 
sharing 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Technology (Hutchinson, 
Karsnitz) p. 22, Chapter 5: pp. 
91-109; Chapters 6-9: pp. 110-
204 
Design and Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 14-16, 
26-53; Overhead Transparency 
Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Topic 5: Generation of Alternate Solutions 
Outcomes 
Integmted Systems 1205 
Students will be expected to 
4.07 engage in idea generating 
strategies to identify possible 
solutions [1.402] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
When presented with the task of identifying a solution to a problem 
many people focus their attention on one, 'obvious', solution from 
the onset. Such a narrow focus oftentimes results in an inefficient 
and ineffective use of resources (e.g., time, materials, people, etc.) 
because the obvious solutions are not necessarily the best solutions. 
Idea generating strategies (e.g., brainstorming) are often used to 
identify a lot of possible solutions to an identified problem. When 
generating ideas at this stage it is important to remember that 
quantity is important, not quality. Many ideas may not be practical 
but may lead to the generation of other ideas which are. Generating 
the ideas is the first step in identifying possible solutions to a 
problem. It involves a creative process and provides opportunities 
for all design members to provide input. Determining the value of 
the ideas generated is done as part of the next step of the design 
process (Topic 6 - Selection of the Best Solution) . 
Idea generating strategies include: 
• Lateral thinking 
• Analogies 
• Brainstorming 
• Synectics 
• Sketching and Doodling 
• Incubation 
Typical Student Activities: 
The design team will engage in idea generation in order to determine 
possible solution~ to their identified problem 
Students will document the ideas and the idea generating process in 
their design portfolios 
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Suggestions for Assessment 
Suggestions include: 
This is an idea generating activity. Evaluation needs to focus on 
quantity of ideas, on divergent thinking, on willingness to be 
innovative, and creative, risk-taking demonstrated by the student. 
Components 
• Individual student participation in the idea generation 
activity. Observation techniques, coupled with a checklist can be 
used to identify quantity of interventions. This could be used 
formatively to encourage participation and/ or to help students 
moderate how they participate. 
• Design Portfolio Review. Design portfolio review can be 
conducted to determine how well students recorded the ideas and 
observations that resulted from the idea generating session. 
Integrated Systems 1205 
Resources 
Design aru/, Problem, Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 22-24, Chapter 10: 
pp. 205-212 
Design aru/, Problem, Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 54-56; 
Overhead Transparency Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Topic 6: Selection of the Best Solution 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
4.08 employ criteria-based 
80 
. 
assessment strategies to 
determine the most likely 
solution idea [1.402] 
Suggestions forTeaching and Leaming 
Points to Emphasire: 
• This step is a continuation of the 'generating alternate solutions' 
step discussed in Topic 5 - Generation of Alternate Solutions and 
focuses on the selection of the "best" solution 
• Students must use a common set of criteria to evaluate the 
appropriateness of all ideas generated. Typically, a 1-5 scale is 
used for evaluation of the solution, where 1 is an indication of a 
solution's inappropriateness (lowest) and 5 is an indication of a 
solutions' appropriateness (highest). 
• Solution evaluation is a design team process 
• Upon completion of the evaluation component and selection of 
the best solution, the design team should consider incorporating 
appropriate aspects of the rejected solutions into their chosen 
solution 
• The design team must provide a sound rationale for their 
solution selection 
• The design portfolio has to reflect the selection process, the 
decisions made, and the rationale for the decision 
Typical Student Activities: 
• Engagement of the student design team in the evaluation of all 
solutions 
• Employment of a set of criteria by the design team to rare the 
solution options 
• Selection and rationalization of the preferred solution option by 
members of the design team 
• Recording of all design activity relevant information in the 
design portfolio 
Integrated Systems 1205 
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Suggestions for Assessment 
Suggestions include: 
This is a more deductive, analytical activity. Students will assess each 
idea against a set of predetermined criteria. Typically, the teacher will 
work with the class and/ or design teams to develop criteria based on a 
sample. However, some students may wish to create their own set of 
criteria and should be encouraged to do so. Evaluation has to reflect 
how well students can perform the assessment task, including the 
following: 
• Use of objective criteria to assess solution options 
• Statement of a rationale for the selected option 
• Documentation of the selection process 
Components 
Evaluation possibilities include: 
• The solution evaluation sheet 
• Rationale statement for solution choice 
• Documentation and organization of the design portfolio 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Technology (Hutchinson, 
Karsnitz) pp. 24-25, Chapter 10: 
pp. 232-234 
Design and Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 54-56; 
Overhead Transparency Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Topic 7: Development of the Solution 
Outcomes 
Integnzted Systems 1205 
Students will be expected to 
4.09 develop the solution by 
planning and making an 
integrated system [ 1. 40 3] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• This step of the design process requires significant student 
planning and teamwork 
• Time allocation for this phase should be 600/o of the total Unit 
4 time allocation 
• Technical skills for product fabrication may need to be taught 
(e.g., use of hand and power tools) 
• Safety is a significant issue and proper procedures will need to be 
identified and followed 
• A boilerplate (use of predesigned blocks of information, 
program code, etc.) approach can be used and modifications 
made as required to meet the specifics of the problem solution 
• Testing of ideas, components, and models is a routine part of 
the process and leads to better ideas and results 
• All tests, decisions, actions, and rejected ideas need to be 
recorded using notes, photos, video, sketches or other means, 
and all must be included in the design portfolio. Information 
recorded will become a critical part of the design team's 
presentation/ report that is dealt with in Topic 9- Presentation of 
the Design, Activity Report 
• This step will result in the development of a working prototype 
of the solution 
Typical Student Activities: 
• Design teams will plan the development and implementation of 
the various elements of the solution, such as the physical system, 
the sensing and switching system, the visual interface for the 
control program, and the control components of the program 
• Design team leaders identify which members will coordinate 
each part of the solution and assign work tasks to those 
members 
• Design teams develop the solution components, including the 
necessary testing and modifying work 
Students document all relevant information in the design portfolio 
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Suggestions for Assessment 
Suggestions include: 
• The Development of the Solution phase is the major component 
of the design activity. It will have a planning component, a trial 
and error component, a fabrication component, and will require 
that students know when to reconsider a problematic design idea 
or method and make appropriate modifications. This phase 
includes the construction of the solution - the product gets 
made. Evaluation will have to consider how students engage in 
the fabrication/ development process, including their ability to 
synthesize information and reach reasonable conclusions. 
Evidence of technical skill may also be used for evaluation 
purposes. 
• The Development of the Solution phase will require development 
of good design team group skills, including work sharing, 
responsibility disbursement, and session planning/ organization 
Components 
Evaluation should include: 
Determination of the development of students' design capability. 
Design capability can be assessed through observation of 
• Individual/team work habits 
• Willingness of design team members to drop ideas that are not 
working and move on to others 
• Development of student technical skill related to processes, tools 
and techniques 
• Willingness of students to take responsibility 
• Willingness of students to learn new methods and techniques 
• Student use of good documentation procedures 
• Student use of the design brief as a reference during the 
development process 
• Student use of information discovered during investigation/ 
research to guide work 
Design Portfolio review. This will need to be done periodically 
during the entire phase. Look for evidence of critical decision-
making, daily entries, sketches, pictures of work in progress, etc. 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Jechnology(I-Iutchinson, 
Karsnitz) pp. 25-26; Chapter 10: 
pp. 212-232; Chapter 11: pp. 
237-279; Chapter 13: pp. 292-
319 
Design and Problem Solving in 
Jechnology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 54-60, 
64-69; Overhead Transparency 
Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Topic 8: Testing and Evaluating the Solution 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
4.10 apply performance testing 
procedures to evaluate the 
solution [1.404] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
• The developed solution is tested and prepared for the final 
phase, presentation of the design activity 
• If the design teams have been testing subsystems and 
components throughout the design activity this phase may 
require less time 
• Design teams will need to repeat testing of their solution and 
continue to make improvements and modifications to them 
until appropriate results are achieved 
• Students will be evaluated on the process of testing and 
evaluating their solution so recording of it and the results must 
be documented in the design portfolio 
Typical Student Activities: 
• Design teams conduct performance testing on the full system 
• Design teams modify and re-test their solution until satisfactory 
results are obtained 
• Students record the testing process, results, and required 
modifications in their design portfolios 
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Suggestions for Assessment 
Suggestions include: 
This step requires students evaluate their own solution, using a set of 
predetermined criteria. Evaluation of the design work will assess how 
well the design process was executed and how well the design's 
evaluation criteria were employed. Students should understand that 
an objective rating of their product is required at this point in the 
process. All members of the design team should have input during 
this step of the design process. 
Components 
Evaluation of students work needs to include: 
• Evidence of the use of objective criteria to evaluate the solution 
• Evidence of rationale for decisions related to any modifications 
and improvements deemed necessary 
• Evidence of observations/predictions on solution improvement 
The design portfolio should include a record of the above. 
Integrated Systems 1205 
Resources 
Design and Problem Solving in 
Technology (Hutchinson, 
Karsnitz) p. 28; Chapter 12: pp. 
280-291 
Design and Problem Solving in 
Technology - Instructor's Guide 
(Hutchinson, Karsnitz) pp. 61-63; 
Project Evaluation Form: pp. 83-
86; Overhead Transparency 
Masters 
Integrated Systems 1205 Resource 
CD-ROM 
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Topic 9: Presentation of the Design Activity Report 
Outcomes 
Integrated Systems 1205 
Students will be expected to 
4.11 present a report on the design 
brief, the solution and the 
process leading to the solution 
[1.405] 
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Suggestions forTeaching and Leaming 
Points to Emphasize: 
This is the design team's opportunity to demonstrate to their teacher 
and peers the strategies they employed to solve their identified 
problem. There will be individual and group evaluation conducted 
on the report. 
Typical Student Activities: 
The design team will construct a report that includes: 
• The design brief 
• Solutions considered 
• Solution selected and the rationale for its selection 
• Recap of the solution's development process, identifying all 
major issues and their resolutions 
• Results of evaluation of the solution 
The design team will present the report to the class, along with a 
demonstration of the working solution. 
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Suggestions for Assessment 
Suggestions include: 
The report is the students' opportunity to summarize and present 
information on the design brief, the identified problem, the solution, 
and the rationale for the development of a particular solution. 
Evaluation should consider how well students synthesize, present, and 
rationalize their solution as being the best one to solve the identified 
problem. Some consideration should be given to the integrity of the 
solution, including technical quality, workability, fit and finish. 
Components 
Evaluation of the student's report should identify their: 
• Inclusiveness of the design processes' main headings 
• Completeness of coverage of all steps of the design process 
• Ability to synthesize and summarize the content of the design 
portfolio related to the design process 
• Inclusion of design development items (e.g., trials that failed, 
things that were tested and included, and visuals) 
• Use of technical language and terminology 
• Demonstration of responsible completion of assigned design 
team tasks 
• Knowledge/understanding of the identified problem and its 
solution 
• Demonstration of understanding of the design process and how 
it was employed by their design team 
Evaluation should address both individual and design team elements. 
The design portfolio will play a significant role in determining the 
students' level of achievement. 
Integrated Systems 1205 
Resources 
Integrated Systems 1205 Resource 
CD-ROM 
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88 Integrated Systems 1205 
Chapter 4: Assessment and Evaluation 
Chapter 4 
Assessment and Evaluation 
Overview 
Integrated Systems 1205 
Integrated Systems 1205 is a two-credit course. The suggested 
evaluation distribution is: 
• Unit 1: Computers, and Application Software as Interfaces -
20°/o 
• Unit 2: Designing Software Interfaces - 20°/o 
• Unit 3: Introduction to Designing Integrated Systems - 20o/o 
• Unit 4: Designing an Integrated System - 40% 
Throughout the Integrated Systems 1205 curriculum guide there are 
assessment and evaluation suggestions provided for each specific 
curriculum outcome. Teachers of technology education curriculum 
should understand that evaluation of student achievement in a design 
and problem-solving environment has different requirements than in 
traditional teaching/learning environments. The Contexts far 
Learning and Teaching chapter in the Foundation far the Atklntic 
Canada Technology Education Curriculum has a section titled, 
Assessing and Evaluating Student Learning. It provides some 
guidance for the technology education teacher and excerpts of it are 
included in this section of the curriculum guide. 
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Chapter 4: Assessment and Evaluation 
Foundation for the Atlantic Canada Technology 
Education Curriculum (excerpts) 
Assessing and Evaluating Student Learning 
Overview 
90 
Assessment and evaluation are essential components of learning and 
teaching in technology education. Without effective assessment and 
evaluation it is impossible to know whether students have learned, 
whether teaching has been effective, or how best to address student 
learning needs. The quality of assessment and evaluation in the 
educational process has a profound and well-established link to 
student performance. Research consistently shows that regular 
monitoring and feedback are essential to improved student learning. 
What is assessed and evaluated, how it is assessed and evaluated, and 
how results are communicated send clear messages to students and 
others about what is really valued-what is worth learning, how it 
should be learned, what elements of quality are considered most 
important, and how well students are expected to perform. 
Teacher-developed assessments and evaluations have a wide variety of 
uses, such as 
• providing feedback to improve student learning 
• determining whether curriculum outcomes have been achieved 
• certifying that students have achieved certain levels of 
performance 
• setting goals for future student learning 
• communicating with parents about their children's learning 
• providing information to teachers on the effectiveness of their 
teaching, the .program, and the learning environment 
• meeting the needs of guidance and administrative personnel 
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Assessment is the systematic process of gathering information on student 
learning. 
To determine how well students are learning, assessment strategies 
have to be designed to systematically gather information on the 
achievement of the curriculum outcomes. 
In planning assessments, teachers should use a broad range of 
strategies in an appropriate balance to give students multiple 
opportunities to demonstrate their knowledge, skills, and attitudes. 
Many types of assessment strategies can be used to gather such 
information, including, but not limited to, 
• formal and informal observations 
• work samples 
• anecdotal records 
• conferences 
• teacher-made and other tests 
• portfolios 
• learning journals 
. . 
• quesnon1ng 
• performance assessment 
• peer- and self-assessment 
Evaluation is the process of analysing, reflecting upon, and summarizing 
assessment infarmarion and makingjudgments or decisions based upon 
the infarmarion gathered 
Evaluation involves teachers and others in analysing and reflecting 
upon information about student learning gathered in a variety of 
ways. 
The process requires 
• developing clear criteria and guidelines for assigning marks or 
grades to student work 
• synthesizing information from multiple sources 
• weighing and balancing all available information 
• using a high level of professional judgment in making decisions 
based upon information 
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Reporting on student learning should focus on the extent to which 
students have achieved the curriculum outcomes. 
Reporting involves communicating the summary and interpretation 
of information about student learning to various audiences who 
require it. Teachers have a special responsibility to explain accurately 
what progress students have made in their learning and to respond to 
parent and student inquiries about learning. 
Narrative reports on progress and achievement can provide 
information on student learning that letter or number grades alone 
cannot. Such reports might, for example, suggest ways in which 
students can improve their learning and identify ways in which 
teachers and parents can best provide support. 
Effective communication with parents regarding their children's 
progress is essential in fostering successful home-school partnerships. 
Other means include the use of conferences, notes, and phone calls. 
In order to provide accurate, useful information about the 
achievement and instructional needs of students, certain guiding 
principles for the development, administration, and use of 
assessments must be followed. 
Principles for Fair Student Assessment Practices for Education in 
Canada (1993) articulates five basic assessment principles, as follows: 
• Assessment strategies should be appropriate for and compatible 
with the purpose and context of the assessment. 
• Students should be provided with sufficient opportunity to · 
demonstrate the knowledge, skills, attitudes, or behaviours being 
assessed. 
• Procedures for judging or scoring student performance should be 
appropriate for the assessment strategy used and be consistently 
applied and monitored. 
• Procedures for summarizing and interpreting assessment results 
should yield accurate and informative representation of a 
student's performance in relation to the curriculum outcomes for 
the reporting period. 
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• Assessment reports should be clear, accurate, and of practical 
value to the audience for whom they are intended. 
These principles highlight the need for assessment which ensures that 
• the best interests of the student are paramount 
• assessment informs teaching and/ or promotes learning 
• assessment is an integral and ongoing part of the learning process 
and is clearly related to the curriculum outcomes 
• assessment is fair and equitable to all students and involves 
multiple sources of information 
While assessments may be used for different purposes and audiences, 
all assessment must give each student optimal opportunity to 
demonstrate what he/ she knows and can do. 
Because of the nature of technology, assessing and evaluating student 
learning in technology education has specific considerations: 
• Assessment strategies, integral to design activities, are seamless 
components of the learning experience. 
• Technology education outcomes are the basis for assessment. 
• Collaborative strategies, essential to all technological activities 
undertaken by students, provide a model that makes the student 
. 
a partner 1n assessment. 
• Students engaged in technological activities are required to assess 
their own learning and interpret that assessment as a component 
of the activity. 
• Experiential authenticity, expressed by the use of real-world 
problems, systems, and resources, is critical to growth in 
technological capability. 
Growth in capability is exhibited in a variety of ways. These include 
tacit and other forms of technological knowledge, technical 
proficiency, development of technological solutions, assessment and 
management of technological systems, collaborative and team 
management skills, and students' evaluation of their own 
technological solutions and processes. Assessment tools have to be 
effective across all these forms of evidence. In addition to the 
standard assessment tools and techniques employed in all subject 
areas, the following merit special consideration for technology 
education. 
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The design brief, negotiated between student and teacher, sets the 
conditions under which the student engages in a design activity. 
The brief parallels the industrial and commercial practice of design 
briefs and contracts, with one notable difference-design professionals 
are assessed mainly on the solution to the problem, while students are 
assessed mainly on growth in design capability. 
The student's design portfolio is essentially a diary of the progress of 
the design activity. It contains all relevant information, especially trial 
and error information. It is used to illustrate the thinking and 
planning processes that students engage in while developing a 
technological solution to a problem. Assessment of process is often 
indirect, in that the evidence comes from a variety of sources. The 
value of the portfolio comes from how well it represents the process. 
A design portfolio, containing the facts of what transpired and 
documenting students' decision-making processes, is a significant tool 
in assessing growth in design capability. Employing the major phases 
of the design process as headings, it documents 
• processes and components that were successful, and those that 
were not 
• topics of discussion if decisions had to be made 
• decisions 
• the rationale for decisions 
• the student's evaluation of the process and the solution 
Other evidence of student progress provided by the portfolio 
includes use of technical language and terminology, use of technical 
drawings, and the organization and technical presentation of the 
material. 
Students' technological solutions are assessed and evaluated by both 
students and teachers with respect to the design brief 
Solutions typically result in a product or service that can be 
examined, assessed, and evaluated as an independent entity. The 
context for assessment and evaluation is the design brief It provides 
the problem statement and the conditions under which the problem 
will be resolved. A valid assessment of the solution requires a 
determination of how the designers addressed not just the problem 
but also the constraints and conditions. 
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Student assessments provide evidence of how students considered the 
criteria, how the criteria affected their decision making, and what, if 
anything, they did about it. These are important issues for assessing 
growth in design capability. 
The report is an opportunity for students and student design teams 
to demonstrate how they solved the problem, why they made 
particular choices, and how the solution could be improved, 
extended, and/ or adapted to different circumstances. 
Typically the report takes the form of an individual or design team 
presentation. Presenting to the client (as represented by the teacher 
and the class) at various stages of the process is an important part of 
design. Assessment of the report should consider, among other 
things, 
. . 
• orgaruzanon 
• completeness 
• appropriate use of technical language 
• evidence that students have a developmentally appropriate grasp 
of the issues arising from the problem and the solution 
• evidence of growth in collaborativG and team skills 
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Integrated Systems 1205 provides each school with the following 
learning resources: 
Student Reference Texts: 
• Design and Problem Solving in Technology [Hutchinson and 
Karsnitz, Glencoe McGraw-Hill] (student edition) (12 copies) 
• Visual Basic 6.0 Brief Course [Dulaney, Glencoe McGraw-
Hill] (4 copies) 
Teacher Reference Text: 
• Design aru/, Problem Solving in Technology [Hutchinson and 
Karsnitz, Glencoe McGraw-Hill] (Instructor's Guide) (1 copy) 
Computer Software: 
• Microsoft Visual Studio Pro 6. 0 - academic professional 
version (software, documentation, and 50 user licenses) 
Hardware Resource: 
• PC GadgetMaster II Interface (IO units) 
Accompanying the Integrated Systems 1205 curriculum guide is a 
resource CD-ROM. The Integrated Systems 1205 Resource CD-
ROM provides supplementary material to the teacher including, 
student activities, sample design projects, and sample design 
portfolios. Each school will receive 1 copy of the CD-ROM. 
Teachers are referred to the instructions provided with the CD-ROM 
for information on accessing its contents. 
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